We report our latest results on a compact, diode pumped optical fibre distributed temperature 
Experiment: The experimental arrangement is shown in Figure 1 . A diode pumped Q-switched ErbiumIYtterbium doped fibre laser operating at 1533nm, provides up to 2OWatt pulses with a narrow linewidth of 8GHz to generate the backscattered Brillouin signal. The use of a narrowband in-fibre Bragg grating as an output coupler causes the Q-switched laser to operate with a narrow linewidth and at a fixed wavelength determined by the grating. The temperature of the grating is controlled by mounting the grating on to a Peltier heat pump; this enables the wavelength of the laser to be tuned by 7OGH.z which is sufficient to tune the wavelength of the laser to the interferometric filter used in detection. Pulse widths of less than 1511s can be generated due to the codoping of the Erbium fibre with Ytterbium [3] . The Ytterbium ions absorb the pump and by a process of cross-relaxation transfer this energy to adjacent Erbium ions. The increased pump absorption due to the Ytterbium enables a short laser cavity to be produced. This reduces the cavity round trip time and hence the pulse duration. The total cavity length of the Q-switched fibre laser was 2Ocms. , The pulses were launched into the sensing fibre using a 50/50 coupler and the power launched into the sensing fibre was adjusted to 750mW, a value at which stimulated non-linear effects disappear. The sensing fibre consisted of three lengths of 1.25km, 300metres and 5km, the 300metre length was heated in an oven to a temperature of 50°C. The backscattered light was collected and the Brillouin signal separated from the Rayleigh using a double pass in-fibre MachZehnder interferometer. The Brillouin signal is monitored using a 3OOum InGaAs photodetector and preamplifier with a bandwidth of 3MHz, the signal is then averaged 65536 times. The MachZehnder was constructed by connecting together two pairs of arms from two 50/50 couplers. A path imbalance was introduced into one arm of the interferometer to obtain the free spectral range Zehnder was therefore operated in a double pass configuration in order to increase the rejection of the Rayleigh signal from the Brillouin. A one off measurement of the Rayleigh signal was made on the sensing fibre using a broadband (3nm) Q-switched fibre laser source. A broadband source is needed to measure the Rayleigh to reduce the effect of coherent Rayleigh scattering, which is a major contribution to noise when using narrow linewidth sources [5] . The temperature is then monitored solely from the Brillouin signal. Using this double pass Mach-Zehnder configuration to obtain the Brillouin signal offers a cheap and fibre compatible alternative to previously used [l] bulk Fabry Perot interferometers which are expensive and suffer from high losses. Figure 2 shows the backscattered Rayleigh and Brillouin traces respectively, whilst figure 3 shows the Landau-Placzek ratio (LPR) in the heated region of the fibre. The heated section of the fibre causes a decrease in the measured LPR, this decrease is proportional to the temperature change. The Rayleigh plot in figure 2 shows the two splice losses on either side of the heated section of fibre this loss also occurs equally on the Brillouin trace, the Landau-Placzek ratio however is independent of splice losses and variations in fibre attenuation.
Conclusion: This paper reports a distributed temperature sensor based on the Landau-Placzek ratio, a spatial resolution of 1Om has been achieved and an rrns temperature resolution of ~1.7"C over a range in excess of 6km. An inexpensive, robust double pass Mach-Zehnder configuration is used to separate the Brillouin and Rayleigh backscattered signals whilst a simp1.e Q-switched laser provides a narrow linewidth high power source. These components have been developed to provide the basis for a commercially viable distributed temperature sensor based on the Landau-Placzek ratio. Experimental schematic of the distributed temperature sensor
